Molecular and immunohistochemical identification of p53 alterations in bone and soft tissue sarcomas.
p53 has been shown to suppress tumor growth by regulating the cell cycle and by triggering apoptosis. Acquired somatic mutations of the p53 gene have been observed in a variety of human malignancies, and these result in a loss of its tumor suppressor function. To examine the occurrence of p53 abnormalities in bone and soft tissue sarcomas, 113 tumors were subjected to molecular analysis and mutations were confirmed in 16 tumors. The frequency of p53 alterations varied among the different subtypes of bone and soft tissue sarcomas, being observed predominantly in osteosarcomas (8/34 cases), rhabdomyosarcomas (2/3 cases), Ewing's sarcomas (1/5 cases), and liposarcomas (3/21 cases). In contrast, p53 gene mutations were detected at a lower frequency in malignant fibrous histiocytomas (2/34 cases) and not at all in nine chondrosarcomas and five leiomyosarcomas. Immunohistochemical staining of p53 protein was performed on 69 cases and compared to the DNA results. For 64 cases the results were concordant: 56 sarcomas were considered to have wild-type p53 by both techniques. As well, increased p53 protein expression was observed in eight of the nine tumors with p53 gene mutations. However, positive p53 staining was also seen in four sarcomas which had no detectable p53 mutations in exons 5 through 9. Because some sarcomas exhibit amplification and overexpression of MDM-2, which may interact with p53 and cause stabilization of wild-type p53 protein, we examined these tumors for MDM-2 amplification. None of the tumors with MDM-2 amplification exhibited p53 immunopositivity. Very weak p53 reactivity was detected in four malignant fibrous histiocytomas that had received either chemotherapy or radiotherapy. Of 16 metastatic lesions examined, only one contained a p53 mutation. In addition, for five cases in which both the original lesion and its metastases were analyzed, p53 alterations were not observed in the metastases if the tumor was wild-type at presentation. These data suggest that p53 alterations occur at different frequencies in various subtypes of sarcoma and, although detected in metastatic lesions, are not associated more frequently with progression.